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Dyestuffs of the formula
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|

. OR,
R, =(AV-NH~/B)~N=N

| (h), R, |

b —

wherein
R, denotes H, NO,, CN,
R, R,
CON” , _SON"
TSR, SR,

or COOR o, |
R, denotes H, alkyl, alkoxy, aryl, halogen or NO,,
R; denotes H, halogen, alkyl, alkoxy, aryl or

Ry
—SO;N/
\Rg .

R, denotes H, alkyl or —SQ,—aryl, .
Rs denotes H, halogen, alkyl, aryl or alkoxy,
R denotes H or alkyl,
R; denotes alkyl, aryl or dialkylamino and
Rg and Ry denote H, alkyl, aryl, aralkyl or hetaryl or
can, together with the N atom, form the radical of
a heterocyclic structure,
R,, denotes alkyl and
n denotes 1 or 2, | |
the OR,; radical is in the ortho-position or
- paraposition relative to the azo group and
the —802-——-NH—SOQ-—-R7— radical is present in
place of R; in the ring A or in place of R; in the
ring B,
are suitable for dyeing and printing natural and syn-
thetic fibrous materials containing amide groups.

4 Claims, No Drawings
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AZO DYESTUFFS CONTAINING
SULFONYLAMINO-SULFONYL GROUPS

The invention to azo dyestuffs which in the form of 3
the free acid correspond to the formula

10

(1)

20

wherem

R, denotes H, NO,, CN, o
- o 25

30

Or.' o
COOR,,,
R, denotes H, alkyl, alkoxy, aryl, halogen or NO,,
Rj; denotes H, halogen, alkyl, alkoxy, aryl or 35
_ R,

—SO,N

Rg 40

R, denotes H, alkyl or -SO,-ary],
R; denotes H, halogen, alkyl, aryl or alkoxy,
Rg denotes H or alkyl, | a |
R; denotes alkyl, aryl or dlalky]ammo and .
Rg and Ry denote H, alkyl, aryl, aralkyl or hetaryl or
- can, together with the N atom, form the radical of
‘a heterocyclic structure, R |
R, denotes alkyl and
n denotes 1 or 2, . .
- the OR| radical is in the ortho-posnmn or parapos:- '
tion relative to the -azo group and- L
the —802~—NH—802—R7~ radical is. present in
place of R, in the ring A or in place of R; in the ring
“Suitable alkyl radicals R,, R;, R, R, Rg, Ry and Ry,
are, in particular, those with 1-4 C atoms, which can
optionally be substituted further by.hydroxyl, cyano,
halogen, such as chlorine, bromine or fluorine, or
C,-C;-alkoxy, for example methyl, ethyl, n-propyl, 60
1so-propyl, n-butyl, tert.-butyl, cyanoethyl, hydroxy-
ethyl, 2-hydroxypropyl or 2-chloroethyl.
- Suitable alkyl radicals R, are, in particular, those
w1th -5 C atoms, which can be substituted by hy-
droxyl, phenyl, C,—C,-alkoxy, CI—C -alkylcarbonyloxy
or (C,—(C,-alkenylcarbonyloxy, ‘in particular methyl,
ethyl, propyl, butyl, hydroxyethyl and radicals of the
formula -

45

15

50

2
Ry
/
"'"CH"""C
S AN
Riy OHRy

wherein |
R,; and R,; represent hydrogen, methyl, ethyl,
phenyl, hydroxymethyl, CI—C4-alk0xymethyl ben-

- zyloxymethyl, |
~ C,=C,-alkylcarbonyloxymethyl or C,—Cs-alkenylcar-

‘bonyloxymethyl or ch]oromethy] but either Ry, or

R,3 must be hydrogen, and
R, represents hydrogen or C,-C,- alkyl preferably

hydrogen or methyl.

Suitable alkyl radicals R; are, in particular, unsubsti-
tuted alkyl radicals with 14 C atoms, such as methyl,
ethyl, propyl and butyl.

Suitable aryl radicals R,, Rg, R., R, and R, are, in
particular; phenyl radicals: which can contain further
substituents, for example halogen such as chlorine,
bromine and fluorine, C,—C -alkyl and C,—C,-alkoxy.

Suitable aryl radicals R; or aryl radicals in the
—S0O,—-aryl group R, are, in particular, phenyl and
naphthyl radicals, which can optionally be substituted
by C,—C,-alkyl, C,—C,-alkoxy, halogen, such as chlo-
rine, bromine or fluorine, cyano or nitro, but especially
phenyl, o-, m- and p- methylphenyl -naphthyl and
2-naphthyl. |

- Suitable alkoxy radicals R,, Rq and R; are, 1n particu-

-lar Cl—C4—a]k0xy, such as methoxy, ethoxy and butoxy.

- Suitable halogen atoms R,, R; and R are chlorine,
bromine and fluorine, but preferably chlorine. .
~ Suitable aralkyl radicals R, and R, are, for example,
benzyl or phenethyl radicals which are optionally sub-
stituted further by non-ionic substituents, but espe-
CIally benzyl or 2-phenethyl. |

A suitable heterocyclic radical Ry is, for example, the
3-sulpholany! radical.

Suitable heterocyclic structures WhICh include the N |
atom of sulphonamide group or carboxylic acid amide
group are 5

Qv O O

Examples of suitable dlalkylammo groups R, are
diethylamino, dimethylamino or dibutylamino groups.

Preferred dyestuffs are those which in the form of the
free acid correspond to the formula

and

55

(11)

0,~ NH~SO0, =R,
d d-@\
ORy

65 .

- wherein

R,’ represents H, nitro or the
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radical,

Ry and Ry’ represent H, CI—C4-dlkyl phenyl or ben-
zyl or together with the N atom represent mor-

- pholinyl, piperidinyl or pyrrolidinyl,

R,, R; and R; have the abovementioned meaning and
the OR, radical is in the o-position or p-position
relative to the azo group,

particularly those which in the form of the free acid

correspond to the formula 5

-N@ﬂ
(III )
25
wherein 30

R,’ has the abovementioned meaning,

R," represents H, methyl, ethyl, propyl, butyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl,
]-methyl-2-hydroxypropyl, 2-hydroxy-2-
phenylethyl or 2,3-dihydroxypropyl and

the —OR,’ radical is in the o- or p-position relative to
the azo group,

R;’ represents H, C,—C;-alkyl or phenyl and

R;" represents C,—C,-alkyl, phenyl, o- and p-tolyl or
1- or 2-naphthyl. -

Further particularly preferred dyestuffs are those

which in the form of the free acid correspond to the
formula

35

4()

45

- (IV)

0,
R, ~S0, ~HN=SO, - NH-Q—N:N Re 30
’
_ (Ry?), Ry
55
wherem
R;' represents H halogen, C —C4-alkyl C,—C,-alkoxy
orthe |

60

10

-NH-@‘NHz |
R, (Ry,

radical and |
R;, Rs, R;, Ry, Ry and n have the abovementloned
meaning and |
the —OR, group is in the o-position or p-position
relative to the azo bridge,
especially those of the formula

wherein |
R;’’ represents H, methyl, ethyl, methoxy or ethoxy,
R, . R;’, R; and n have the abovementioned meaning
and
the —OR,’ radical is in the o-posmon or p- posntmn
relative to the azo group.
Very particularly preferred dyestuffs are those which
in the form of the free acid correspond to the formula

(VI)

. R, "
R, "=S0, ~NH-50, d N'H-O-N-N{ryo
. R, »

wherein

R,"" represents H, methyl ethyl propyl, 2-hydrox- *
yethyl 2-hydroxypropyl or 2-hydroxybutyl,

" represents H, methyl, ethyl, tert. -butyl or phenyl
and

" represents methyl ethyl, propyl, butyl phenyl or
o- or p-tolyl and
 the —OR,’’ radical is in the o-position or p-position

relative to the azo bridge. |

The dyestuffs can be prepared in accordance with
various processes. One process for the preparation of
the dyestuffs of the formula 1 consists of diazotising an
amine of the formula VII, coupling it with a phenolic
component of the formula VIII to form a dyestuff of the
formula IX and optionally subsequently alkylating this
with an alkyl halide, dialkyl sulphate, arylsulphonic
acid alkyl ester, alkylene oxide or epichlorohydrin or
subsequently acylating 1t with an arylsulphohahde
preferably an arylsulphochlonde

R’

R,

Rs

(VII) (VIII)




In the formulae (VII), (VHI) and (IX) |
Ri, Ry, R3, Rs, Ry, R; and # have the abovementloned
meanmg and
the' —SO,—NH—SO,—R, radical is either present in

place of R, in the ring A or in place of R; in the ring
B. |

A further process for the preparatioh of the dyestuffs

of the formula (I) is to condense an aminoazo dyestuff

of the formula (XI) with an o-nitro-halogenobenzene
of the formula (X) |

with

or with

R, -Halogen

R,
(X)
R
HaN/%-MN-{’TyOR*
R, b
(XI)

wherein

R, to R; and » have the abevementloned meanmg
and the —SOE—NH—SOF—R-, radical 1s present In.
place of -

R; 1n the ring A or in plaee of R; in the rmg B.

Compounds of the general formula (VII) having the .

specific structure (XII)

3,994,873

S0, .;NH-SOQ -R.

P "H, N-SO, - Halogen
60

65

(1X)

10

02
 R,=-S0, -HN—SO2 C’im\’?-m, (XI1)
(1 N

15 - R ")

‘wherein

>0 Ra, Ra’, R; and n have the abovementioned meaning
~can be prepared by condensation of

0, | |
R. "Soz -'H}ir-SO2 - Halogen (XIIT)

R

HzNQ-NH-Acyl
(R .
53 ‘n (XI_V)‘
H N—< | >—NH i
2 2 (XIVa)

(Rs'),

45

followed, in the case of XIV, by sapemﬁcatlon of the
acyl radical.

Compounds of the formula (XIII) are obtained in

accordance with processes known in principle, by reac-

5o tion of compounds of the formula (XV) with sulphonic
~.acid halides of the formula R,—SQO,~—halogen.

Oy

(Xv)
"

The compounds of the formula (XII) can also be
‘obtained by condensation of o-nitrohalogenosulphona-
‘mides of the formula (XV) with acyldiamines of the
- formula (XIV), subsequent reaction of the compound
(XVI), thus obtained, with sulphonic acid halides of

the formula R;,—SO,—halogen, and, thereafter, sapon-
ification of the acyl group.
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7
(XVI)
03
H, NS0, ~ ;m@-mi-myl
H, I : (R:, e )n

In the formﬁlae (XV) and (XVI])
R, and n have the abovementioned meaning and

Ry'"" represents H, halogen, C,—C,-alkyl, C,-C,-
alkoxy, aryl or
R,
S/
—SO,N |
N
Ry

wherein

R,’" and R,"’ represent alkyl, aryl, aralkyl or radicals
of a heterocyclic structure or can, together with the

- N atom, form the radical of a heterocyclic struc-
ture.

Compounds of the formula (V1l) having the specific
structure ( X VII)

R, n_@_NH -NH, (XVII)
Ry
wherein
R,’’ represents hydrogen, nitro, COOR,,,

Ry Ry

/ /

CON CN or SO,—N B

N\ N

R, - Ry

and

R., R, and R,, have the meaning mentioned,
are obtained by condensing halogenonitrobenzenes of
the formula (X) with compounds of the formula

{(XVIII)

S0, -NH-S0, ~R,

H, N NH-Acyl

and subsequently splitting off thé acyl group by saponi-
fication.

- benzenesulphonyl]- benzenesulphonam:de

10

15

30

4()

45

50

55

. 60
(XVIII)

65

~ o-cresol,

_-butanesulphonamide,

_tolueneeulphonamlde

8

Examples of suitable diazo components of the for-
mula (VII) are: N-[4-(4-amino- phenylammo) 3-nitro-
-p_
" ~o-toluenesulphonamide,

-methanesulphonamide, -2'-
naphthylsulphonamide, -1'-naphthylsulphonamide and
-p-chlorobenzenesulphonamide, N-[4-(4-amino-

phenylamino)-3,5-dinitrobenzenesulphonyl |-ben-
zenesulphonamide,  -p-toluenesulphonamide,  -o-
chlorobenzenesulphonamide and -methanesulphona-
mide, N-[4-(4-amino-3-methoxy-phenylamino)-3-
nitro—benzenesulphonyl]-_benzenesulphonzimide, . -0-
toluenesulphonamide and -1'-naphthylsulphonamide,
N-[4-(4-amino-2,5-dichlorophenylamino)-3-nitroben-
zenesulphony!] benzenebulphonamlde and -me-
thanesulphonamide, - N-[4-(4-amino-3-ethoxy-
phenylamino)-3-nitro-benzenesulphonyl]-p-
-butanesulphonamlde and
-dimethylaminosulphonamide,” = N-[4-(4-amino-2-
methoxy-phenylamino)- 3-—n1trobenzenesulphonyl]-
methanesulphonamide, -o-toluenesulphonamide and
-2'-naphthylsulphonamide, N-[4-(4-amino-2-methyl-
phenylamino)-3-nitro-benzenesulphonyl]-benzenesul-
phonamide and -dibutylaminosulphonamide, N-[{4-(4-
amino-3-ethyl-phenylamino )-3-nitro-benzenesul-
phonyl]-p-toluenesulphonamide and p-chloroben-
zenesulphonamide, N-[4-(4-amino-3-sulphamoyl-
phenylamino)-3-nitro-benzenesulphonyl |-benzenesul-
phonamide, N-[4-(4-amino-3N,N-diethylsulphamoyl-
phenylamino)-3-nitro-benzenesulphonyl]- p-
toluenesulphonamide, N-[4-(4-amino-3-N-butylsul-
phamoylphenylamino)-3-nitro-benzenesulphonyl |-
methanesulphonamide, N-[4-(4-amino-3-N,N-dihy-
droxyethylsulphamoyl-phenylamino)-3-nitro-ben-
zenesulphonyl]-benzenesulphonamide,  N-[4-(4-
amino-3-N-3'-sulpholanylsulphamoyl-phenylamino)-3- .
nitro-benzenesulphonyl]-benzenesulphonamide, N-[4-
(4-amino-3-N,N-pentamethylenesulphamoyl-
phenylamino)-3-nitro-benzenesulphonyl]-benzenesul-
phonamide, N-[4-(4-amino-3-N-cyclohexylsulpham-

toluenesulphonamide,

oyl-phenylamino )-3-nitro-benzenesulphonyl |-ben-

zenesulphonamde, N-[4(4-amino-3-N-phenylsul-
phamoyl-phenylamino)-3-nitro-benzenesulphonyl |-
benzenesulphonamide, N-[ 2-amino-5-( 2,4-dinitro-
phenylamino)-benzenesulphonyl]-benzenesulphona-
mide, -p-toluenesulphonamide, -methanesulphona-
mide, -2’ -naphthylsulphonamide and -butanesulphona-
mide, N-| 2-amino-5-( 2-nitro4-sulphamoyl-
phenylamino)-benzenesulphonyl]-benzenesulphona-
mide, -o-toluenesulphonamide, -butanesulphonamide
and -1’-naphthylsulphonamide, N-{2-amino-5-( 2-nitro-
N,N- dlmethylsulphdmoylphenylammq) -benzenesul-
phonyl]-benzenesulphonamide, N-I2-amino-5-(2-
nitro-4-N-propylsulphamoyl-phenylamino)-ben-
zenesulphonyl ]-p-toluenesulphonamide, N- [2-amino-
5-( 2-nitro-4-N-hydroxyethylsulphamoyl-
phenylamino )-benzenesulphonyl]-methanesulphona-
mide, N-[2-amino-5-(2-nitro-4-N-cyclopentylsul-
phamoylphenylamino)-benzenesulphonyl]-butanesul-
phonamide, N-[2-amino-5-(2-nitro-4-N-phenyisul-
phamoyl-phenylamino)-benzenesulphonyl]-2’-naph-
thylsulphonamide and N-[2-amino-5-(2-nitro-4-N,N-
hexamethylenesulphamoyl-phenylamino )-benzenesul-
phonyl ]-p-chlorobenzenesulphonamide.

The following may be mentioned as exampleﬂ; of
suitable phenolic coupling components VIII: phenol,
m-cresol, p-cresol, 1-hydroxy-4-ethyl-ben-
zene, 1-hydroxy-4-tertiary butyl-benzene, 1-hydroxy-2-
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-9
ethyl-benzene, 1-hydroxy2-isopropyl-benzene, 1-
hydroxy-2-sec.-butyl-benzene, 3-hydroxyl,2-dimethyl-
benzene, p-chlorophenol, 2-hydroxy-1,4-dimethylben-
zene, 4-hydroxy-1,2-dimethyl-benzene, 2-hydroxy-1,3-
diethyl-benzene, 1-hydroxy-2-methoxy-benzene,
hydroxy-3-methoxy-benzene, 1-hydroxy-3-ethoxy-ben-
zene,  l-hydroxy-4-butoxy-benzene, 1-hydroxy-3-

butoxy-benzene, 2-hydroxy-diphenyl, o-chlorophenol

and 6-chloro-3-methylphenol. © |

The following may be mentioned as examples of
suitable alkylating agents for introducing alkyl radicals
R,: dimethyi sulphate, diethyl sulphate, methyl chlor-
ide, methyl iodide, ethyl chloride, ethyl bromide, pro-
pyl chloride, isopropyl chloride, butyl chloride, benzy?
chloride, epichlorohydrin, p-toluenesulphomc acid
methyl ester, benzenesulphonic acid ethyl ester and
p-toluenesulphonic acid benzyl ester.

Alkylene oxides which can be used for alkylation are,
for example, ethylene oxide, 1,2-propylene oxide, 1,2-

and 2,3-butylene oxide, styrene oxide, glycidol, glyci-

dyl methyl ether, glycidyl acetate, glycidyl propionate,
glycidyl methacrylate, glycidyl benzyl ether and isobu-
tylene oxide. | |

The followmg may be mentioned as examples of
suitable acylating agents for introducing —SO,-aryl
radicals: benzenesulphonic acid chloride, o-, m- and
p-chlorobenzenesulphonic acid chloride, 3,4-dichloro-
benzenesulphonic acid chloride, 2,5-dichlorobenzene-
sulphonic acid chloride, o-, m- and p-toluenesulphonic

acid chloride, o-, m- and p-nitrobenzeriesulphonic acid

chloride, 4—chlor0—3—nitrobenzenesulph0nic acid chlor-
ide, 2-chloro-5-nitrobenzenesulphonic acid chloride,
4-chloro-2-toluenesulphonic acid chloride, 2-chloro-4-
toluenesulphonic acid chloride, 1,3-dimethyl-4-ben-
zenesulphonic acid chloride, 1,2,3,4-tetrahydronaph-
thalene-6-sulphonic acid chloride, 1- and 2-naphtha-
lenesulphonic acid chloride, o-, m-and p-methoxyben-
zenesulphonic acid chloride, o-, m- and p-ethoxyben-
zenesulphonic acid chloride and the correspondmg
arylsulphonic acid bromides. | | -

The condensation of the o- mtmhalogenobenzenes

-

10

aqueous. hydrochloric acid, or adding hydrochloric acid -
to the mixture.

The coupling of the diazotised amines (VII) with the
phenols of the formula (VIII) to give the azo dyestuffs
(IX) 1 also carried out in the usual manner, preferably

. in an aqueous alkaline medium. The azo dyestuffs of

10

15

20_Jlow-b01lmg alkylating agents (for example propylene

25

30

335

40

(X) with the aminoazo dyestuffs (XI) to give the dye-

stuffs of the formula (1), or of the o- mtrohalogenoben-
zenes (XIII) with the acyldiamines (XIV) to give the
acyl derivatives of the diazo components (XII), or with
the diamines (XIVa) to give (XII), or of the o-
nitrohalogenobenzenes (XV) with the acyldiamines
(XIV) to give the compo'unds (X V1), are carried out in
a manner which is in itself known, for example in an
aqueous medium with addition of organic solvents,
such as alcohols or glycols, and in the presence of acid-
binding agents such as magnesium oxide, calcium car-
bonate, alkali metal carbonates or alkali metal bicar-
bonates. The condensations can also be carried out
under anhydrous conditions, for example in glycol or in
glycol monomethyl ether in the presence of sodium
acetate. Temperatures of between 50° and 200° C,
preterably between 80 and 150° C, are used for the
condensations.

The diazotisation of the diazo components (VII) is

carrted out .in a manner. which is in itself known, for
example in acid aqueous solution or suspensxons usmg

sodium nitrite solution; the diazotisation temperatures

can be between 0 and 20° C, but preferably between

10° and 15° C. The diazotisation of the amines ( VII)
can furthermore also be carried out indirectly by dis-

solving the amines in an alkaline medium, adding so-

dium nitrite solution and pouring the mixture into

45

50

535

60

65

the formula (IX) can be isolated by simply filtering
them off, if necessary after addition of sodium chloride.

If the dyestuffs are obtained in an impure form, they
can be recrystallised in a known manner from hot wa-
ter, if appropnate with addition of alkali.

The reaction of the azo dyestuffs (IX) with the alkyl-
ating agents to give the dyestuffs (I), in which

- Rysalkyl,
is carried out in a manner which is in itself known, for
example in an aqueous alkaline medium or in an alka-
line aqueousorganic medium.

The reaction is most advantageously carried out at
temperatures of 70°-90° C, if necessary, in the case of

oxide, methyl chloride or ethyl chloride) in an auto-
clave. |
The reaction of the azo dyestuffs (lX) w1th the aryl-

sulphonic acid halides to give the dyestuffs (1), in which
R, i1s —SO,—aryl,

18 also carnied out in the usual manner, for example in

an aqueous alkaline medium.

The more sparingly soluble dyestuffs (I) can be ren-
dered readily water-soluble by mixing them with salts
of strong bases and weak acids, for example trisodium
phosphate, disodium hydrogen phosphate, sodium te-
traborate, sodium metaphosphate, sodium metasilicate
or sodium carbonate.

The new dyestuffs of the formula (I) can be isolated,
or exist, or be employed further, in the form of the free
acid or as alkali metal salts or ammonium salts. Suitable
alkali metal salts in which the hydrogen atom of the
—NH—group is thus replaced by an alkali metal cation
are, for example, the sodium, potassium or llthmm
salts.

The new dyestuffs are particularly suitable for dyemg

'_and printing natural and synthetic fibrous materials

containing amide groups, for example materials con-
sisting of wool, silk and polyamide, such as poly-e-
caprolactam or the reaction product of hexamethylene-
diamine with adipic acid. The dyeings obtained, espe-
cially those on polyamide materials, are distinguished

by good fastness properties, especially by good wet

tastness properties and good light fastness properties.
'The neutral affinity, and the behaviour in combination
with other suitable dyestuffs for this material, are also
good. The dyestuffs of the formula (1) are employed for
dyeing etther in the form of the free acid ( >NH) or as
the alkali metal salt or ammonium salt.

In the examples which follow ‘‘parts’ are to be un-

derstood as parts by weight, and all temperatures are in
O
C-‘

EXAMPLE 1

236.6 parts of 3-nitro-4-chlorobenzenesulphonamide
are suspended in 500 parts of water. 370 Parts of ben-
zenesulphonic acid chloride are added at 40° over the
course of one hour. At the same time, a pH value of
10-11 is maintained by dropwise addition of concen-
trated sodium hydroxide solution. The mixture is
stirred for a further 2 hours at 40°, durmg which time
the pH value continues to be maintained -at 10-11.
After cooling the reaction mixture, the precipitate,
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11

which in the form of the free amd corresponds to the

formula
@soarm-soe -C1

is filtered off, washed with water and dried at 60°. 365 10
Parts of an almost colourless compound are obtained.

EXAMPLE 2

188 parts of 3-n1tro-4-chlorobenzenesulphonylben—
~ zenesulonamide (XIX) are stirred with 75 parts of 15

acetparamine, 82 parts of anhydrous sodium acetate
and 3 parts of piperidine in 500 parts of glycol mono-
methyl ether at 125° for 40 hours. After cooling, the
solution is poured onto 1,500 parts of ice water and the
precipitate thus obtained is filtered off, washed and
dried at 60°. 190 Parts of a yellow powder, which in the
form of the free acid corresponds to the formula

5
(XIX)

20

25
(XX)

@-soa-rm -S02 dnn-.-nncocu,
30

are .obtain.ed.
EXAMPLE 3

118 parts of 3-nitro-4-ch10robenzenesulphonamide
together with 75 parts of acetparamine, 82 parts of

dnhydrous sodium acetate and 3 parts of piperidine are
stirred in 500 parts of cthylene glycol at 125° for 8 40

hours. After cooling, the solution is poured onto 1,500
parts of tce water and the precipitate of the compound
(X XI), thus obtained, is filtered off, washed and dned

at 60°. 140 Parts of a yellow powder are obtained. 45

(XXI)
50

HgN-SOEdNHO-NHCOCHa

55

EXAMPLE 4

175 parts of the compound (XXI) are suspended in
700 parts of water. 264 Parts of benzenesulphonic acid
chloride are added over the course of one hour at 40° 60
At the same time a pH value of 10-11 is maintained by
dropwise addition of concentrated sodium hydroxide
solution. The mixture is stirred for a further 3 hours at

40°, whilst continuing to maintain a pH value of 10-11.
After the reaction mixture has cooled, the precipitate,

which in the form of the free acid corresponds to the
formula (XXII), is filtered off, washed and dried at 60°.

209 Parts of a yellow powder are obtained.

65

35

12
(JCXII)
@-soa-NH-sog NH-ONHCOCH,

EXAMPLE 5

245 parts of the compound (XXII) are suspended n

2,000 parts of water at 80° and 240 parts of concen-
trated sodium hydroxide solution are added.

The mixture is stirred for 6 hours at 80°. After cool- .

ing, the precipitate of the amine (XXIII) is filtered off,
washed with a littie water and dried at 60°. 160 Parts of
a yellow powder are obtained. |

(}D{III)

SO e

EXAMPLE 6

224 parts of the compound (XXIII) are dissolved in
1,500 parts of water at 40° and pH 9, 34.5 parts of
sodium nitrite are added and the mixture, at 40° is
added dropwise to 120 parts of concentrated hydro-

chloric acid and ice at a rate such that the temperature

is constantly maintained at 10°-15° C. The mixture is
stirred for a further 4-6 hours at 10°-~15° C, the excess
nitrite is destroyed with amidosulphonic acid, 47 parts
of phenol are added and the pH 1s adjusted to 10 so-
dium hydroxide solution at 0°-5° C and is maintained at

this value by further addition of sodium hydroxide
solution until the coupling 1s complete. The dyestuff,
which in the form of the free acid corresponds to the
formula |

(XXIV)

Csoemr SOadm@N-n@on

is filtered off, washed with a hittle water and dried at.

50°. 242 parts of a yellow powder which dyes synthetic

‘polyamides in yellow shades are obtained. The dyemgs
have a good level of fastness. |

EXAMPLE 7
55 parts of the dyestuff (XXIV) are dissolved in 500

parts of water at pH 10.5, obtained by adding concen-.

trated sodium hydroxide solution, and 50 mi of di-
methyl sulphate are added dropwise at 45°. The pH
value is kept at 10 to 10.5 by simultaneous dropwise

addition of concentrated sodium hydroxide solution.

The mixture is stirred for a further 30 minutes and

the dyestuff which has precipitated is filtered off,
washed with sodium chloride and dried in vacuo at 50°
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C. The dyestuff corresponds, in the form of the free |

acid, to the formula |

(XXV)

. | 0.2 | '
& Y-s02-11-502{_Yu_Yn=n4 VHoct
_ = 10

and dyes synthetic polyamides in yellow shades having
good fastness properties. |

EXAMPLE 8

55 parts of the dyestuff (XXIV) are dissolved in 500
parts of water at pH 10, obtained by addition of con-

centrated sodium hydroxide solution, and 18.6 parts of

5

15

benzenesulphochloride are added dropwise at 80°. The 20

pH value 1s maintained at 10 to 10.5 by simultaneous
dropwise addition of concentrated sodium hydroxide
solution. The mixture is stirred for a further 30 minutes
and the dyestuff which has precipitated is filtered off,

washed with sodium chloride solution and dried in 25
vacuo at 50° The dyestuff corresponds, in the form of

the free acid, to the formula

2 | |
@‘SO;_- -NH-S02 NH-©N=N©

30

0302.© (XXVI) 35

and dyes synthetic polyamides in yellow shades having
good fastness properties. |

EXAMPLE 9
55 parts of the dyestuff (XXIV) are dissolved 1in 500

parts of water at pH 8.5, obtained by addition of con-

Ex.

No. Diazo component

10 NO, | |

CHE—SOE—NH—SOEO‘NHAQ—NHE

| 1

12 '

13 _ | it

14 o

40

14
centrated sodium hydroxide solution. 18 parts of 1,2- .
butylene oxide are added dropwise at 70° C. The mix-
ture is stirred for 10 hours at 70° C and is allowed to
cool, and the dyestuff which has precipitated is filtered
off, washed with sodium chloride solution and dried in
vacuo at 50°. The dyestuff corresponds, in the form of
the free acid, to the formula

| ._ | O2
©'802—NH-503 NH-@N:N-@-

O-CH;-EI;-CHE-CHa (XXVII)

and dyes synthetic polyamides in yellow shades having
good fastness properties.

DYEING EXAMPLE

0.1 g of the dyestuff of Example 7 is dissolved in 100
ml of hot water, 5 ml of 10% strength ammonium ace-
tate solution are added and the mixture is diluted to a
volume of 500 ml with water. 10 g of polyamide fibres
are introduced into the dye bath, which is brought to

the boil over the course of 20 minutes, 4 ml of 10%

strength acetic acid are added and the bath 18 kept at
the boil for one hour. The fibres are then rinsed and
dried at 70°-80° C.

Similar dyestuffs, which have similar properties to
the dyestuffs obtained according to Examples 6, 7, 8

and 9, are obtained by reacting the diazo components
shown below with the coupling components shown

below and, where relevant, alkylating or acylating the
phenolic hydroxyl group. The dyestuffs dye synthetic
polyamides in yellow to orange shades having good
fastness properties. |

Alkylating agent or

Cnupliﬁg component | acylating agent

OH
- {CH:;O.)ESOE
| C,H.Cl
(O~ o
CH, |
@—CHE—CI
@—so;—cn

o

"H,.,C-@fon
O-o
CH,
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-continued
Ex. - - | . - | Alkylating agent or |
No. Diazo component S - | Coupling component  acylating agent
15 | . NO, " CH,—CH—CH,~CH;
CH;—S0O,—NH—SO0, NH—@—NHE | - 0
16 | NO, - - |
O-on O
C,H,~SO,—NH=—S0, NH—@—NH._, \0/
17 & CH,—CH—CH,OH
\ / S
o .
18 ' _
16 ' CH,— C( CHH.}‘.!
/
e
20 NO, | | |
s H:IC@- SO,CH;
C4Hy—S0,—NH—SO0, NH‘,@‘NHE |
21 NO, | | (C,H.0).50,
CHH—Q—SOE—NH—SO._, NH—QNHE
22 o CH,l
=3 ) CH,—CH—CH,0CH,
\"/ |
o
4 z | " CH,~CH=—CH,C!
| | OH \ /
| | o -
| CH(CH,), |
25 NO, ' - - -
Q_OH H;;C_@_ SOH CHE_@
SO,—NH—SO0, NH"'@’NHE . | | | |
CH, | |
26 & - o R
H,-;C—@—OH Cl—@-—sog Ct
27 f H:;C C:IHTCI
28 ' | OCH;,
SO,CI
OH
| | CH;
29 & C,H; —
s
C.H,
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-continued
Ex. . Alkylating agent or
No. Diazo component - Coupling component  acylating agent.
30 | - - NO, o C,H.Br
Q SO,—NH—SO, NH—@—NHE —
3 l i |
@_SO;;CgHﬁ
32 ! (CHy),CH—CI
CH3 CHH,
33 ll'.

.34 | NO,

I I ,SOE—NH—SQE‘N H NH,
35 | NO,

I I ,SOz—NH—SOE—G;'NHNHE
36 re

37 | '

38

39

NO,

40 | NO,

NO,

41 o NO,
Cl - NO,

42

A

43 | | NO,

NHNHE

NO,

(CH,),N==S0O,—NH=—SO0,

NO, '
e,

: ¢ Y—on

-

CHE—CH—CHQ{)CHE—-@
'\ / |

0

CH;—CH=CH=—CHj
: \ /
0

(CH;0).S0;

H:iC_Q SO,C,H;

C.H;Br
0
|
CH,—CH—CH,0C—CH,
\ /
. .-.O
C,HCl

CH.~~CH=—CH,—0CO—C=CH,
\ / |
0 | CH,



3,994,873

-continued
e Alkylating agent or
Diazo component . e - Cnuplmg component  acylating agent
NO, OCH; . CH,~CH—CH,~CH,
O T
Q SO,—NH—SO, -NH NH, - o o
NO, OCH, -
S : (CH,),C OH
) so,—ti—so—{_Yp—ni—_y—ns, O
NO, OCH, | (CH;0).S0,
_ | OH
CH,—S0O,—NH—SO, NH NH, |
| CH;
NO, . OCH;

~NH,

C,H,—SO,—NH=—S0, NH -

' "~ CH,—CH=CH;
_@_ ¢
, O
NO, OCH,  C3H,Br
(:1-@""}7sc:;a—NH—'s.@r2 -NH NH,

OC,H; -

NO, Cl | | CH,—CH—CHECI
Q—somusoz NH —NH, 0 |

| B " NO, Cl (C,H;0),S0,
-—{}ﬁ o
| | Cl . | -

. NO, Cl - |
, - . - OH QCH—CH,
C.H,—~S0,—NH—SO, NH NH, _ ' \0/

CH(CH,),
2 OCHH _ | CquCI
__....Q. _Q_ e~ or
0. OCH; | CH,—CH~CH,OH
_ @—OH N/
—-@- ,—~NH=—SO, 0 -
! | CHE | .._
- | OH
Q 0,—NH=S0, NH NH, _
NO, = C,Hs (CH.O), SO,
CH,SO,NHSO, NH NH,

NH NH,

| | - NO, ~ SO,NH, —-c:H—c:H ~CH,
- —< >— /
4[:11:,,—<:_>—sc:»,NHsu::)2 '
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-continued

21
Ex.
No. Diazo component
58 . | | SOEN(CEHE)E
CIHESOENHSC’, _Q, O_
59 - SO;NHC4H9

SO —NH—SOE—Q— —G—

-
L

60 SO,N(C,H,OH),
61
SOENH SO“

Qe
CHasOZNHSOE—G —Q—

63
N—
QS°=NHSO=-<} o
CH,
64
-NH---sc)2
65 SO,NHSO,N(C.H,)s
&’6
| SO,NHSO,"
67
SO,NH—SO,‘Q
68 SO,NHSO,CH;,-
G 4}
69
sc:o,mmscs=

(CH;);NSO: —G_ _Q_

Coupling component:

O

Do
CH,
H;,C—< >’0H

Q-
Cl
CH,
o
CH,
an—Qfon

" v

Do
o

-

CH;

ci—{_Y—on

22

Alkylating agent or
acylating agent

" C,H,Ci

(CH,), C-@-OH

CHjl

CH,—CH=—CH,CI
\ /
O

CH,—CH—CH,OCH,
\ /
O

(C:H30),50,

CH,—C(CH;);
\ /
O

~ CH,CI

an—@-soacm

- (CH30),80;
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-continued

Ex.
No. Diazo component

" 'SO,N HSOEC_;HB .

SO,N HSO2

77

Alkylating agent or
acylating agent

~ CH,=CH=CH,CI
OH N\ /
- 0 o
C,H;Ci
CH;,f@fOH

Coupling component

| CH,~CH—CH,0COCH,
O
D—HNSO_,_ Ci '
SO,_NHSOECH-,
@—ou _, Hﬂc SO,C.H;
@—NHSO '
H;C CH,—CH—CH,—CH,
sozNHso,, Cl S \ /
~ B g S
N~SO, = |
O | C{IEHCH—CHEHCHE
" CH,
NOE | CHE_CH—CHE_CHH
- OH \ /
SO,NHSO, NH—@—NH | O
- ' CH,
CH, |
We claim: tuted by OH, CN, Cl, Br, F or C,—C,-alkoxy; C,—C.-

1. Azo dyestuff which in the form of the free acid 40
corresponds to the formula ~

:

NO R
2 5
| _ . OR,
Ry— 7 N\ NH—Q N=N
R, (Rg), R |

§

wherein
R, is H; No,; CN; o 55
R R,
CON-" ;SO,N
. N - 60
R, Ry
or COOR,,;

Ry 1s H; C,—C,-alkyl; C,—C,-alkyl substituted by OH, ¢5
CN, CI, Br, F or C,—C,-alkoxyj; C,—C,-alkoxy;
phenyl; phenyl substituted by Cl, Br, F, C,—C,-alkyl
or C,-C4-alkoxy; Cl; Br; F; or NO,;

R; i1s H; CI; Br; F; C,—C;-alkyl; C,—C,-alkyl substi-

_—

alkoxy; phenyl; phenyl substituted by CIl, Br, F,
C;—C,-alkyl or C,—C,-alkoxy; or

SOzNH—502R7

R
/ H_
SOEN\R ,

9

R, 1s H; C,~C;s-alkyl; C,—C;-alkyl substituted by OH,
phenyl, C,-C,-alkoxy, C,-C,-alkenylcarbonyloxy
or C,—C; -alkenylcarbonyloxy; SO,-phenyl; SO,-
naphthyl; or SO,-phenyl and SO,-naphthyl substi-
tuted by C,~C,-alkyl, C,—C,-alkoxy, Cl, Br, F, CN
or NO,;

R; is H; CI; Br; F; CI—C4-aIkyl C,—C,-alkyl substi-
tuted by OH, CN, Cl, Br, F or C,—C,-alkoxy; C,~C,-
alkoxy; phenyl; or phenyl substituted by Cl, Br, F,
C,—Cy-alkyl or C,—C,-alkoxy; -

R; is H; C,—C,-alkyl; C,—C,-alky! substituted by OH,
CN, Cl, Br, F or C,—C,-alkoxy;




- ' _ 3.994.873

25

R; 1s C,—C,-alkyl; phenyl; naphthyl; phenyl or naph-
thyl substituted by C;-C,-alkyl, C,—C,-alkoxy, Cl,
Br, F, CN or NQO,; diethylamino; dimethylamino; or
dibutylamino;

Ry and Ry are H;j alkyl; alkyl substituted by OH, CN,
Cl, Br, F or C,—C;-alkoxy; phenyl; phenyl substi-

tuted by C,—Cs-alkyl, C,-C,-alkoxy, Cl, Br, F, CN

or NO,; benzyl; or phenethyl,
R, 1s C;—C,-alkyl or C,~C,;-alkyl substituted by OH,
CN, Cl, Br, F or C,-C,-alkoxy;
nis | or 2; and
the OR, radical is in the ortho- or para-position relative
to the azo group and the SO,-NH-SO,-R; radical is
present in place or R, or R;.

26

hydroxypropyl, 2-hydroxy-2-phenylethyl or 2,3-°
dihydroxypropyl,
Ry’ is H, C,-C;-alkyl or phenyl:
R;" has the meaning indicated in claim 1; and
> Ry and Ry’ are H, C,—C,-alkyl, phenyl or benzyl.
3. Azo dyestuff of claim 1 which in form of the free
acid corresponds to the formula

/N02
' |
7 /ORAL
I o - - ; e N
| R_1
5
(Rs' ),
wherein
R;' is H Cl, Br, F, C,—C;- alkyl C,—C,-alkoxy or
20 |
R,’
J/
SO,N
AN
ll'ﬂ“r
25

2. Azo dyestuff of Claim 1 which in the form of the
free acid corresponds to the formula

WO
2
/ /

OR

SO ~NH- SO

wherein |
R," 1s H, NO, or

R,’
/
SO,N
N\

Ry’

R,' is H, méthyl, ethyl, propyl, butyl, 2-hydroxyethyl,

2-hydroxypropyl, 2-hydroxybutyl, 1-methyl-2-

nis t or 2; and

. I } ! ! ’ '
R4 ’ Rﬁ ’ R? RH Ell'ld R!J have the meaning indicated in elaim 2.
4. Azo dyestuffs according to claim 1, which in the

30 form of the free acid correspond to the formula

35 0, OR
| R,r .S Oa -NH=S 03 —NH—O—N =N-g

40
wherein
| R, represents H, methyl, ethyl propyl, 2- hydrox-
45 yethyl, 2-hydroxypropyl or 2-hydroxybutyl,
R;"’" represents H, methyl, ethyl, tert.-butyl or phenyl
and
R;"’ represents methyl, ethyl, propyl, butyi, phenyl or
| o- or p-tolyl and
50 the —OR,’ radical is in the o-position or p-position
relative to the azo bridge.
] * * S ¥
55
60

63
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